Transfer is required in nearly every activity of problem solving. It spans from transferring procedures within a finite set of similar "end of the chapter problems" to applying problem solving strategies in completely unfamiliar problems. Students' self-perceptions, in the context of problem solving and learning, influence the success of instruction promoting transfer. Hence, teachers have to attend to such self-perceptions. We conducted a cooperative inquiry workshop to support teachers who modify their instruction in problem solving to better achieve transfer goals. As part of the workshop, the teachers raised the need to develop a questionnaire examining students' self-perceptions in the context of problem solving and learning in physics. The development of the questionnaire was supported by educational research, in a manner reflecting the teachers' motivation and time limits. In this paper, we describe the process of developing the questionnaire, present findings from a validation analysis of the questionnaire, and discuss its role in the teachers' professional development.
INTRODUCTION
Transfer is required in nearly every form of problem solving. It spans from transferring procedures within a finite set of similar "end of the chapter problems" to applying problem solving strategies in completely unfamiliar problems.
Students' self-perceptions regarding learning [1, 2] and problem solving in physics, as well as their selfesteem [3] , affect their responsiveness to instruction intended to develop transfer skills. For example, teaching systematic problem solving search strategies might be rejected by students who expect to engage in a fast, linear process for solving a problem, or by those who expect to search for the solution in a random manner [4] . Therefore, teachers who modify their classroom practice towards transfer goals need to address students' self-perceptions that were shaped in former and significantly different practice.
This issue troubled the participants of a teachers' workshop that focused on innovative ways to develop students' transfer skills in physics problem solving [5] . During the workshop, the participants initiated the development of a questionnaire to examine students' self-perceptions in areas related to the workshop theme. In this paper we describe the workshop context, how the workshop participants raised the need to study students' self-perceptions and the ways in which teachers and researchers cooperated in the development process. Then we examine the validation of the questionnaire and discuss how the development and analysis of such a questionnaire may help teachers to address students' self-perceptions.
DEVELOPING A QUESTIONNAIRE
Eight physics teachers participated in a year-long cooperative inquiry workshop. The teachers customized to their classrooms PER-based instructional materials designed to develop transfer skills in physics problem solving [6] . The instructional approach was characterized by explication and reflection on problem-solving processes used by experts. For example, students were required to explicitly present steps of a problem-solving strategy in their solutions, or, with guidance, to self-assess their test solutions.
A cooperative inquiry was carried out to ensure teachers' active involvement. It consisted of rounds in which each of the teachers, in turn, presented in a computerized forum an activity that had been tried out in the classroom. Next, a discussion was held with all participants to explore answers to questions raised by the presenters [5] .
In the course of the workshop, the teachers repeatedly initiated a discussion about differences in students' learning styles, in their self-images and in their perceptions of learning. In the discussions a large spectrum of classifications was suggested. Teachers classified students according to their achievements as "strong" and "weak" as well as by personality traits.
For The teachers suggested that different traits of the students may interact (e.g. diagnostic ability with selfconfidence; being withdrawn with passiveness or with low academic achievement, etc.). Following these discussions, the teachers suggested the preparation and administration of a questionnaire for students in order to characterize those traits that are relevant to the new teaching methods offered by the workshop.
There are a variety of research tools in the educational literature that can serve teachers in developing such a questionnaire. These tools examine traits such as learning styles (e.g. self-regulation, persistence, responsibility for studying); self-images (e.g. capability, anxiety) [7, 8, 9] . Since the workshop participants were neither acquainted with the literature, nor had time to explore it, both mediation and compromise were required. The workshop leader (a researcher in the field of science teaching) and the teachers collaboratively developed the questionnaire in several stages, taking different roles: 1. The teachers determined the structure and content of the questionnaire. They agreed on a 24-statement, self-reporting Likert-type questionnaire and proposed areas in which they wished to characterize their students: a. persistence; b. organization; c. cooperative work; d. reflectivity; e. concentration; f. self-confidence; g. anxiety; h. external vs. internal motivation; i. responsibility for learning; j. planning.
The leader imported resources.
A pool of about 200 statements was gathered from relevant questionnaires found in the educational research literature. 3. The teachers constructed the questionnaire, selecting relevant statements from the aforementioned pool. 4. The leader prepared the preliminary version of the questionnaire. 5 . The teachers pilot-tested the questionnaire with their students (N=139). 6. The leader revised and tuned the questionnaire through factor analysis. This statistical analysis identified six highlycorrelated groups of statements (factors). Two statements that did not pass the customary correlation threshold (0.35) with any grouping were sifted out. When the statements of each factor are considered together they characterize a certain personality trait. A group of experts was asked to describe and name each of the factors. The group included the workshop leader, a teacher-researcher, a workshop participant, a high-school principal and two physics curriculum developers. Differences were discussed until agreement was reached. The various experts chose almost identical names for each factor and clarified the identity of each factor. Statements from the questionnaire appear in Table 1 . Factor 'C': The self-confident student: 10. I am confident of my ability to understand whatever they teach me in physics class. 13. I am confident of my ability to meet the requirements of the subject of physics. 14. I am very worried about exams (-). 15. Eventually I will always be able to find a solution, even to difficult problems. 18. I feel stressed when I have to work in an unfamiliar way (-). Factor 'D': The student striving to improve: 2. I check my work to ascertain that I have done it correctly. 5. I prefer to learn systematic approaches to problem solving, diagnostic activity (Table 2 ). It was found that the low achievers had higher intensity of the factors "C-selfconfident" and "E-self-securing". These findings correspond to the teacher's expectation that students who are very confident and students who believe that they work "by the book" would have a lesser tendency to diagnose themselves. These findings contribute to criterion validation of the questionnaire. 
DISCUSSION AND SUMMARY
This paper describes a workshop in which teachers attempted to promote transfer in problem solving by their students. They realized the importance of students' traits, in realms such as self-efficacy and self-monitoring, to their goal. The teachers suggested designing a questionnaire that would allow them to identify relevant student traits. The teachers cooperated with researchers in developing the questionnaire: The researchers imported resources from the professional literature, while the teachers judged the relevance of these resources to their practice. In constructing the questionnaire, the teachers set aside academic achievements and focused on learning practices, perceptions and attitudes.
The questionnaire can serve the professional development of teachers by enabling them to reformulate and sharpen their intuitive distinctions regarding traits of students in the following ways: a) The questionnaire reflects an agreement between the teachers regarding which student traits are relevant to fostering self-monitoring in solving problems; b) the factor analysis develops a common and well-defined professional language; and c) this professional language can be used to discuss and address traits of students that affect transfer in problem solving.
To summarize, the construction of the questionnaire can raise teachers' awareness to relevant traits of their students and lead towards studentcentered teaching. The findings of this study suggest that: a) Students' profiles, as defined by the factor analysis, are correlated with students' achievements in problem-solving activities requiring transfer. b) Findings from studying the composition of factors in sub-samples (e.g. boys vs. girls) are in accord with theory. These findings contribute partially to the validation of the questionnaire and justify using it as a professional development tool. In self-diagnostic activity Average intensity of students'
